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general by a chemical method is grcntlp to bo cle$rcvl. 
The spectrum of chlorophyll solutkm shnws definite ah- 
sorption bands in the rod ~ i i d  omnge and nlninst g e n r d  
absnrption in the blue, indigo, and videt with siii:dhr 
hands iriteispersed in other portions. Thc pmjec.tioii of 
the solar spectrum for some lioim upon R 1e:if 1 1 ~ s  dcnion- 
strnted that photosynthesis tdwi  1)litCe mnst ]in-iminently 
in  the region of the red and tn some esteiit at  other p i n k ,  
though ?ew ucreptrthle results indim.tinq thc offert i i f  

light of various wave length upon other hfe 11ro('i?sses of 
the plant have been stat,ed.S As far :is light is cniiiierned 

hysidogicnl investignticms de:il, in the iii:i,in, with th.1.t 
kct!,r in its totnlity, its effe1-t upon plants Iwin? gei1erii.ll.V 
mgRrded n.8 hotochcmicn.1; hence, the feitsihilitv of ti:, 
cheniics.1 met K od of measurement herein describod, shoult 1 
futiire investigations confirm its seeming usef111nes.r. 

Some of the probnlh ndvmtages of the method are the 
ense and low cost with which it niay be operated, thr! 
avoidance of complicated, costly and frequently unrc - 
liisble mechanisms, and the reduction of error due to t h o  
personid factor in observation, so prominent in the photo- 
graphic paper method. The chief vnlues of the chemical 
photometer, howerer, if its reliability is established, \vi! i 
lie in the facility with which several esposuIes m.zy 11c 
be made simultaneously under vsrious degrees of illuri- 
nation and the fact that t!ir ei!lutinn gives an nutoniaitia 
integratim for the time period of csi)osure. The :Lute.)- 
matic esposure of vc~sels containing Iiglit sciisitivo solu- 
tions by the use of clocks hcs hem a:?comr;:i+!icd by 
Stone and n similar arranganient limy hc istivaiitngeous 
in connection with the one just dcsvihod. Thongh plans 
are made for fivthor work with the oxnlic-nc.id-iiranium- 
salt photometer during the cisming ~ro~-ii-tg senson, it is 
hoped that it will he carefully investipterl in ita B plica- 

ence to the cornlatit n of its prnpertie:; xvith the various 
life l?ly)c'esses, sinre suc:Ii research, tliliugh nttritctivo, 1ic.s 
witho!it the 1wovinc.e of tiiu w i t u r  in liis present fiold of 
actirity. 

tion to 1nmhlems in plant physiology, qspe +,ily wit i! refer- 

FURTREE STUDY OF HALOS IN RELATION TO WE.'.THER. 

EY Ho~xartn I!. 31An.r iw,  (-)l-lxerver. 

Since 1007 seveni.1 pn xrs hsvo hwn prcqmrcrl on the 
subject,, hnsed on chtn i roni isolnttd stti,tioiis, niicl it  is 
the tlesira of the writer to prcseiit hrrewith, in coiijuiic- 
tioii with the resu1t.s obt.nined s t, C'olunil~na, Ohio, thc 
colbctcrl results of all ohservn tio~is ovor thc. United 
Statrs niid to show the possible dil.tiol1 beta:\si~li these 
results und latitude, loligitucle, ani1 the a.veragc cyclonic 

[D.ated: Wratlier Biire.itt, (.'olumliiis. i.iliio, Kiirrli 4, lV1S.l 

tracks. 
Blue I N l ,  Muus. Bliic Hill Oltacriwfiiry. 

Fort Ih - th ,  Ttx. lrm!lifr Biirm~i.. 

Lat.. 32- A3' N.; Long., D i n  15' w. 

170. of which 8t; wciu? solar and S4 werp luiiar. 
qiicwy, Jamary, average 4.0: month 
I).:$. 

Length nf rm:rirrl. 1910 -1 915, in&inivc. Total number observed 
Month IJf greatest fre- 

least frequenry, Septcmher, 

l h k ,  N. I-. JIdrny N. Sttwttrf. ~ b s ~ r i ~ e r .  

Lat., I?' 53' N.; Lnng., 5 7  53' W.  

Tiibal niunihw of l~alm observed 372. r r f  whirh 3 7  wcre solar and 55 
lunar. Mnnt.li of g r p a t d .  frequeiwy, iiarch, average 3.4; least., June, 
awlage 2.1. 

1,cl:t. JIo i i f  c h d  Io, M r 1 .  Mri*t i?i L . 1111 h h .  t i  hwr w r  . 
Apl1ro:ilmdte Lt., 3 T  N.; Long.. 56' W.  

' l ' i . t f d  nuitilier r-If 17 olmw-ed frow NovPnibrr 5, l%I5 to December 
%, ~!NJI.;, of whir-h number :I w r e  solar aiid S lunar. 

C'ol i i i i i  h i r r ,  Mo . lI'rrt!htr Biircnic. 
Lat.. 33" 57' N.: Long., 92" 29' W. 

The period of olJscrvat,ion was appr.)siniately two yearp, during 
nliivii time -10 halc,s w ( w  olmvvcd, of wliic.11 nunibcr 37 w r e  solar 
and 3 w r w  Iiinsr. 't'lic montli of greatest frequeiicy waa Iariuary, 
Icnet, J ~ l y  Anyst. 

('01 i c n i  11 us, Oh {o. TI>cifhcr Bit reuu . 
L3t., 39" SY' N.; Long., 83' 0' W. 

Pi-rit,il of ulrservations extends fmni Jamary 1, 1906 to Derember 
41. l!Il i ,  during w1ii1:li timr 1% W P ~ C  ~ilis+?i*ved, of w\Lh 83 were solar 
a i d  102 lunar. Montli of greatest frequency, April, 2.4; least, buguet, 
0.2. 

oiiit of numbers 

but this is largely due to the generally smoky condition 
of the atmosphere. In Table 1, showing the gencral 
relation to precipitation of halos a t  this station, no 
a.tkvmpt is made to discriminata between the solar and 
thr luimr, spsivity of ohscrvations prohibiting. A 
striking similarity may he noted in the record a t  this 
:jt,t? tioil aiid the record of Waiisecin, Ohio, of the month.< 
of greatest, a.nd le& frequeiiay. During the 12 year.:; 
rword at Coluitibus, but one halo wn.s observed during 
the nionth of August. 

T ~ 1 ; i . p :  I .-h'clnfion c.i~is;s[iirg brliuwn kiilns nnd .uicbscpent pren'pi n- 
tioii. at ('oluitihs, Ohio, 1$06-1YliY. idus.cee. 

The record a t  Columbus, Ohio, in 
observed, is not as complete, apparent f y, as it might be, 

I ' l l " '  
Averajy diiration 01 halo. .__I  1.!11 3.4! I .  7' 1 1:' 1 !' ;. 4 2 . 1  2. 51 1.6) 1.31 1.81 1.51 1.8 

* Four hslus not considered because or idcomplete data. 

I -  I ; I __ . 

Table 2 slio~vs all stations arranged accorcling to lati- 
tude and longitude, and presnnts the relative value of 
the halo as H rain forecast for the sever-d localities. 
There n.re indications of a possible niaxinium prcenta e 

longitude decreases. 
of verificnt>ioiis in the higher .latitudes, increasing 8s t P le 
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TABLE 2.-Pe~entagcs o j  atmjcatwa 6 1  halo-rdn forccask jo r  stations, 

arranged accordwig to latitude and bngit i (&.  

Station. 

- -- - - - 
11’. ON. 

Fort Worth,Tex _......_...._____..__._ 3 i  34 
Columhm,Mo ..........__________._.... 92 39 
Wausaon. CJh& ....._..._._.____._..._... M 42 

York, N.Y .__...._.._.___________._.... 79 13 
LakeMontebello, Md .._________........ 76 39 
BlueHil1,Mass .....___.__.____........ i l  4 

Columbus.lJhio ..._._._________.__.._._ 83 40 

While there is an increase of percantages of verifiotttioii 
eastward to approsiniately loligitucie 80’ West, there is 
also an ap reciable frdliiig off as the Atlant.ic. coast is 
approachecf With this in mind, reference to a m a p  of 
storm tracks (e. g. supplement 1, chart 1) would indinate 
that tho ercenta es of verification will incretise, not so 

of the observation point to one or more of the storiri 
tracks. The chart showing the weighted, or average 
cyclonic tracks for January will appl to the inont.hs of 

gstricts. It will be noted that t,he eastern stations lic 
between the paths, or upon the conmion fa th  of practi- 
cally all the storms that cross the United tates and that 
Fort Worth, Tex., and Colunibia, Mo., are far south of 
the tracks of tho more frequent types. A large percent- 
age of the precipitation occurrinw over these districts is 
due to cyclones of either the Sou& Pacific or Tesas typo, 
relatively infrequent. 
As outlined in previous papers, it  has been found at 

Columbia,. Mo.,. that “ 22-degree circles are followed by 
precipitation within 12 to 18 hours, the storm crossing 
the meridian near the point of observation; (a), when 
the &-degree circle is observed, the storm center is 
usually froni SO0 to 1,000 miles away and prccetlcs pre- 
cipitation, if any, by 24 to 36 hours.” Thcse cletluc.tions 
were based on the consideration of a relatively siuull 
number of observations. 

The larger percentago of LOWS affcctiiig the wuathcr a t  
Fort Worth, Tau., pass far to the nortliwarcl of that 
station. It was found that quite frcyuently during the 
winter months, the center renininsd so far nort.l.1 as t t  
leave tha sky veiled with cirrus mid cirro-stratus for froir 
54 to 4s hours at  a time. In cases of this kind, halos 
occurred slightly in n.clvance of the wind-shift line and 
were fairly good pro nosticators of n.rlvancing cold. 

hours and rarely by procipitation. 
At Wariseon, Ohio, n rclation was tloterniiiied 1,ctwc.cn 

the perceiita e of verification and the atniospheric pres- 

and falling, 83 per ccnt of observed halos were foUowocl 
by precipitation within 24 hours; thato, wi1.h t,he haronietor 
low, but rising, but 53 per c m t  wcre followed by raii~f:~11 
within the prcsc.ribecl period, and that with the pressilre 
above normal and rising, 63 per ccnt weru followed l y  
fair weatsher. 

A niarkod relation must, of course, mist I)ulwuc!ii tlic 
verification of tlie 1i:tlo forecast mid the prc\-iiilin,q 
direction of the wind, the prohahility o€ ritili iiicrciisiri;: 
with tho change to the quarter most oftmen ac:oompaiiiccl 
b precipitation. Thus, at  Fort Worth, it  was fount1 

hours were attended or followcd by east,erly winds and 
fallinr pressure. Of the 94 halos so observed, SL’. or S i  

much wit \ P  latitu e or longitude but with the proximity 

e a t a t  frequency as web, especialy 9 in the iiorthcrii 

They were usually fol fi owcd by “iiorthers” withiii 24 

sure. Kirk f ound that wit.h the preasurc 1)elow nor~iw! 

t I! at 94 of the 99 halos followed by rain or snow within 4s 

per cent, wert? followed by precipitation by the end of 
t h  succcecling clay. Like conditions appear to esist at  
Wii.useon, Oliio, with sou therlv winds, and at York, 
N. Y., wit,li soi~tl~west. winds. At  Coluiiibus, 88 per cent 
of (.he hnlos prec.srling procipitation by 48 hours were 
ac:comp~.~iit..tl or lollowed hy southwest winds. 

So, with all tlieso fa.ots well in mind, it mist  bo said 
that t.ho halo intlicriteu the a,pproxli of precipitation only 
in so far 3s it  hartllrls tliu n.pproach of t,he cyclone. Tb 
only the t!st.ent thixt tdie pussage of t,he cyclone affects 
t.lie wen.t.her iit the station, is thp halo re%ahle. With 
knowletlge id the conilitinn of the barometer, whether 
rising or Mliiig, mid kuowing which direction of the wind 
iiiost. often precedes 1)rev.i >ihtt.ioii, the layman may know 
what tlevroe o f  faith to p 1 tice in the celestial harbingers; 
Init., WitLout tAis knowledge, he will often have occasion 
to fit11 hack upon tlie old ada.w, “All signs fail in fair 
wctttlier.” The lialo is a f a i t h 1  cletector of oyclonic 
presence ; the pressure and wind indicate the cyclone’s 
ti qwciach and passage, and a just consicleration of these 

proniisc of rain or storm, but tts a warning that sonie- 
whcre fer to westward a cyclone is advancing. In this 
point alonc the 11~10 escels. 

1) 1 ireo u1emcnt.s will go far to esttlldish tho halo, not as a 
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REMARKABLE HALO OBSERVED AT NASHVILLE, TENN., 
MARCH 16, 1918. 

B y  1;. $1. \vILLIAMSCJN, ?dCl~lWlO~~M.. 
[ h t c d :  Wcathrr Uureaii, Nushvillv, Tcnii., Kar. %J, 1318.1 

An iiit.twstiiig and unusual form of solar ha.lo was 
ohserved :it this stntioii 011 hfttrcli 16. It was firat seen 
tts a faint frilgment of the iisual 22-clegrre circle a.t 
X:45 a. 111. (90th nicriclian time). hi hour or more later 
it iq)p:i.rd ne a complete circle, though ill-defined and 9 

prcw?nt,ilrg 110 unusual features. At 11 :45 a. m. the 
nttm tiori of tlic station force was ca.lled to n rerna.rkable 
scrics of rings about the sun, atid tho coloring and u.r- 
r:iiigcii~c~it of thc circles wore so distinct as to n.ttract 
wide attention. The )henomelion continued, although 
in changing form, unti f about 5:30 p. m. 

Unfortunately, no instruments were availalde with 
which to determine angular distances, but a comparison 
of this lido with figures outlined in Beason’s “ Different 
Forms of Halos” leavcs littlo doubt as to the correctness 


